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Wastewater is often considered to be a source of public health problem and to be disposed of rather than 
considered as a resource.  The choice of treatment system is usually governed by disposal strategy rather 
than reuse options.  Domestic sewage generally consists of wastewater produced from the toilet, kitchen 
sink, bath, shower, washbasin and laundry.  Toilet waste, which makes up 25 to 30 percent of the flow, is 
referred to as black water, while the rest of the wastewater is referred to as greywater.  The blackwater 
contains the major portion of biochemical oxygen demand, suspended solids, bacteria and nutrients.  So if 
the black water is treated separately then the treatment of greywater alone becomes easier and less 
complicated.  Greywater reuse is widely supported by the community in Australia and promoted by 
researchers.  However regulatory authorities have not given permission for greywater reuse.  This paper 
illustrates a few case studies of greywater reuse trials following treatment of the greywater.  The reasons for 
greywater reuse to be permitted by the regulatory authorities are articulated.  In the future greywater reuse 
should be encouraged, and excess payment may be imposed if the greywater is to be treated by a 
municipality.  This paper discusses the different treatment processes being developed to treat greywater 
successfully.  Development of these methods and successful completion of the trials are necessary to develop 
public confidence to encourage greywater reuse.  Present status of the methods and practices with direction 
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The paradigm governing wastewater management has in the past focussed on the pollutants in the 
wastewater.  A consequence of this is the preoccupation with public health, and with adequate treatment and 
safe disposal of the treated wastewater.  Wastewater is viewed as a problem and is to be disposed, rather 
than viewed as a resource.  The choice of treatment is also generally governed by a disposal strategy than by 
a reuse strategy.  Associated with this paradigm has been the use of a centralised approach to water supply, 
sewerage and stormwater drainage.  With this approach up to 85% of costs are incurred in piping and 
pumping.  Recently the appropriateness of this paradigm has been questioned (Newman, 1993; Beder, 1993) 
when demand for water is increasing, reuse is necessary because of limited freshwater sources in arid and 
 2 
semi-arid regions or when population growth has exceeded available water supply.  Question has also been 
raised about the appropriateness of the transfer of expensive centralised systems to developing countries 
(Niemczynowicz, 1993).  Present practice in developed countries is taking place in parallel with low density 
urban sprawls with treated wastewater disposed to ocean or rivers.  Pollution of the receiving waterbodies by 
nutrients has resulted in excessive algal bloom (eutrophication) in a number of cases.  Reuse options are 
generally limited as another expensive reticulation system for water reuse is required. 
 
Reuse of wastewater. on the other hand, is facilitated when we have on-site (localised) or small scale 
treatment systems.  Involvement of a local community is facilitated and reuse options in the local context 
agreed upon.  Localised treatment/reuse also provides a wider range of options.  Even in sewered areas 
greywater reuse can be implemented.  Greywater is water from the bathroom, washbasin and laundry, and 
may include kitchen sink wastewater.  The more concentrated blackwater (from the toilet) can still go to the 
sewer.  In unsewered areas the blackwater can be treated separately.  Because greywater is less concentrated 
than blackwater its treatment becomes easier and less complicated. 
 
Wastewater treatment usually entails the separation of solids from the water.  It is logical therefore to 
separate the more concentrated blackwater from the greywater prior to treatment.  In industrial wastewater 
treatment it is already common practice to seggregate concentrated wastewater streams from lightly 
contaminated streams.  The concentrated streams (which are usually low in volume) are separately treated.  
The high volume low concentration streams do not usually require extensive treatment, thus minimising the 
total cost of treatment compared to treating a combined stream. 
 
Similarly greywater reuse can result in cost savings (to both the consumer and state water authority), reduced 
sewage flows in sewered areas and potable water savings of up to 38% when combined with sensible garden 
design.  To have a significant impact on water and energy use greywater reuse needs to be coincidental with 
water-sensitive design, reduced lawn areas and if desired growing food at home and in public open space.  
The Wastewater 2040 community consultation process carried out by the Water Authority of Western 
Australia with the Commonwealth Scientific and Industrial Research Organisation (CSIRO) showed that 
there was immense community support for reuse of wastewaters (Water Authority of Western Australia, 
1994). 
 
Designs for greywater reuse need to be developed that do not cause environmental contamination or present 
a public health hazard.  The purpose of this paper is to briefly review current research and development in 
Australia and elsewhere that is leading to acceptable designs while focussing on five methods being studied 
and promoted by the Institute for Environmental Science at Murdoch University.  Some trials are occurring 
both at the Institute's 1.7-hectare Environmental Technology Centre (a fully integrated permaculture 
development) and at various sites in Western Australia.  A scenario for the future is sketeched where 
greywater reuse is not only permitted but promoted and gains wide community acceptance.  Payment for 





Domestic greywater reuse, governed by state and local government health acts, is currently not allowed in 
any of the Australian states although it is acknowledged by the state authorities that 20% of householders 
engage in this practice in Perth (Lugg, 1994; Stone, 1996).  Treated effluent from centralised plants of some 
country towns located in arid areas is used on municipal ovals and golf courses.  More recently, in the state 
of New South Wales, treated effluent from centralised plants has been allowed in urban areas (New South 
Wales Recycled Water Coordination Committee, 1993). 
 
In Queensland three options have been developed for possible implementation (Department of Primary 
Industries, 1996).  These were 1) allowing greywater reuse to be continued in unsewered areas with 
additional monitoring by Local Government; 2) permitting and encouraging greywater reuse in both sewered 
and unsewered areas; and 3) extend option 1 to incorporate active promotion of reclaimed water (treated 
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wastewater) through dual reticulation.  This was a policy options paper and no technological options were 
discussed, e.g. how to provide for pollution control. 
 
National guidelines for the use of reclaimed water via dual reticulation have been prepared (National Health 
& Medical Research Council, 1996).  Of relevance are the criteria recommended for non-potable uses in 
urban residential areas, i.e. garden watering, toilet flushing and car washing, agricultural food production, 
and aquaculture food production.  The level of treatment recommended is secondary plus filtration and 
pathogen reduction.  The filtration is required to further reduce suspended matter thereby making pathogen 
reduction via chlorination more effective.  Pathogen reduction by disinfection (e.g. chlorination) or detention 
(e.g. lagoons) is required.  It is possible that artificial wetlands can achieve all of the foregoing as a tertiary 
treatment method particularly if there are open water areas which will allow pathogenic die-off due to UV 
sterilisation. 
 
Model guidelines for domestic greywater reuse in Australia have also been prepared (Jeppeson, 1996).  
These covered hand basin toilets, primary greywater systems (direct subsurface application) and secondary 
greywater systems (mesh, membrane or sand filtration prior to irrigation).  Procedures, criteria, components 
and irrigation area layout designs are provided for the design of individual systems.  For primary systems the 
guidelines have adopted the Californian approach requiring the use of a surge tank with a screen to remove 
lint and hair.  Electrical power is therefore required for the automatic pump system and weekly inspection 
and clearing of the screen.  The need for maintenance to these components by the householder resulted in 
some 80% of Californian systems being in an unsatisfactory condition.  The applicaton of this approach as 
the solution for Australia may need to be questioned.  Secondary systems should be installed by licence only 
as is currently the case for all on-site disposal systems in Western Australia including aerobic treatment 
units.  As with the latter, in Western Australia, the owner is required to enter into a maintenance contract 





A greywater reuse system needs to be able to receive the effluent from one or more households all year 
round.  Where saturation of garden soils of low permeability occurs in winter rainfall, there should be 
facility to divert to sewer or alternative disposal.  The system needs to protect public health, protect the 
environment, meet community aspirations and be cost-effective (Murphy, 1996). 
 
Current on-site treatment systems have generally adopted the technology of the conventional activated 
sludge plant for large treatment systems.  This is understandable, because the effluent standard for garden 
surface irrigation is a chlorinated effluent containing not more than 20 mg/l BOD and 30 mg/l SS.  
Differences that can be observed are the insertion of a trickling filter in the aeration chamber to cope with 
variable flows, and the infrequent removal of sludge.  Anaerobic decomposition takes place in the first 
settling chamber where sludge is returned and stored. 
 
If removal of nutrients is required for installation of on-site units in nutrient-sensitive catchments, 
phosphorus (P) can be removed by alum dosing and nitrogen (N) by nitrification and denitrification in 
separate chambers or by intermittent aeration of a modified activated sludge set-up.  Hyperchlorination of 
ammonium in secondary effluent theoretically removes N by oxidation to nitrogen gas. 
 
If the effluent is used for irrigation of garden plants there is the question as to why N and P should be 
removed.  There may be an imbalance between plant requirement for the nutrients and the seasons, with a 
higher requirement in the warmer months than the colder months.  Rather than removing the nutrients an 
alternative is to store the nutrients in the soil.  Soils containing clay have the capacity to sorp ammonium and 
phosphate present in secondary effluent.  Sandy soils can be amended with clay, loam or if convenient the 
'red mud', bauxite-refining residue. 
 
Five different methods of greywater treatment and reuse are being evaluated by the Institute for 
Environmental Science at Murdoch University.  They are described below after a brief review of 
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international and Australian experience.  Each system can be on-site for individual households or can be 
scaled up for cluster housing.  Each has some capacity for pollution control while being cost-effective. 
 
 
INTERNATIONAL AND AUSTRALIAN EXPERIENCE 
 
Use of greywater systems in Japan and the United States have been reviewed for their applicability to 
Australian conditions (Jeppeson & Solley, 1994).  The most progressive application of domestic greywater 
reuse appears to be in California.  But even here the minimum prescribed depth of 430 mm for subsurface 
irrigation "ignore(s) the importance of aerobic bacteria and biota (found in profusion in the top few inches of 
garden soil) for digesting organic matter, nutrients and possible pathogens found in graywater" (Kourik, 
1995). 
 
In Japan reuse of wastewater from centralised or high-rise, on-site treatment plants is common due to 
shortages of potable water.  The secondary treated effluent is used in toilet flushing, ornamental ponds, parks 
and gardens.  In single-family dwellings hand-basin toilets and reuse of bathwater for clothes washing 
occurs.  Administration of on-site reuse is the responsibility of the building owner and the government sets 
effluent guidelines. 
 
After reviewing the international experience Jeppeson & Solley (1994) recommended that greywater reuse 
systems be administered under the following formats in Australia: 
• Primary greywater systems which involve no or primary treatment prior to use.  They typically comprise 
a surge tank with pump, a sullage tank or direct gravity feed to subsurface irrigation.  They can be owner 
built but need to be connected to the house by a licensed plumber and a local authority permit is 
required; 
• Hand basin toilets where a basin for hand-washing (preferably without soap) is integral to the cistern.  
They can become a commercial product approved by each individual state; 
• Secondary greywater systems which involve aerobic and/or anaerobic treatment to achieve a secondary 
effluent.  They typically comprise a surge tank, treatment process and surface or subsurface irrigation 
field often with an amended soil for nutrient retention.  They would have the same requirements as 
aerobic treatment units which include licensing with the state authority and installation and maintenance 
by the supplier. 
They calculated that the payback period for the simplest greywater system, in relation to cost of water 
supply, is 10 years but owners perceived environmental benefits and a fertiliser resource. 
 
Greywater reuse projects which have been trialled in Australia are briefly reviewed below. 
 
 
Primary greywater system 
 
A project conducted in Melbourne, Australia involved the collaboration of the state government water 
authority Melbourne Water, the Victorian University of Technology and the Department of Health & 
Community Services (Christova-Boal et al., 1996; Lechte et al., 1995).  There were four experimental sites.  
The various laundry and bathroom effluents were segragated into separate streams to determine the effects 
on subsequent reuse in toilet flushing and subsurface garden irrigation.  The systems comprised strainer at 
discharge from each fitting, collection tank, mesh filter, storage tank, disinfection, pump, and fine filter at 
entry to irrigation field.  Irrigation was by either leachfield or pressure/drip arrangements.   
 
Preliminary results (Lechte et al., 1995) indicated that greywater quality would be highly variable and at 
times some characteristics resembled weak to medium sewage.  It appeared that some constituents may pose 
a problem for soils and plant growth.  Subsurface irrigation systems can be installed for around $A5 - 8 per 
square metre or $A300 to $A2,000 per home depending on local requirements.  There were annual water 
savings of around 30 kL which at a domestic water charge of $0.65/kL represented a savings of $20 p.a.  The 
irrigation systems designed were far from passive and may result in problems for the lax householder.  
Surveys showed significant community interest in greywater reuse. 
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Marshall (1995) conducted research into an on-site system in New South Wales that successfully integrates 
greywater, excess liquid from a composting toilet, constructed wetland planted with Phragmites australis 
(common reed), holding pond, flowforms and sub-surface drip irrigation.  Long term performance data may 
still be required. 
 
 
Secondary greywater system 
 
A project in Canberra involved a total household wastewater trial and a greywater only trial (Neal, 1996).  
The former  involved the installation of six, on-site wastewater treatment plants (of two different types) at 
individual households to treat all of the wastewater generated.  The latter involved segregation of greywater 
and blackwater so that greywater schemes of the following characteristics could be implemented:  low 
capital cost;  low operating cost;  simple technology (easily maintained);  insignificant sludge management 
problems;  and quality easily improved by household activity (e.g. detergent selection). 
 
Samples were composited from 50 households and evaluated in 5 different test processes which produced a 
number of findings: 
• Peracitic Acid is a totally biodegradable, effective disinfection agent; 
• Aeration and trickle filter processes produced better than 20 mg/l BOD and 30 mg/l SS 
• Odours became evident quickly with storage. 
 
The trials resulted in the following recommendations for a typical configuration:  Solids screening filter;  
Baffled aeration tank with one week storage;  Four week storage tank;  Disinfection if secondary contact is 
required.  This level of storage and treatment was seen to be necessary to reduce fungal infestation and run-
off in Canberra's cold, wet winter months. 
 
 
FIVE OPTIONS CURRENTLY UNDER RESEARCH FOR WESTERN AUSTRALIA 
 
 
1  Amended Soil Filter 
 
Fremantle Inner City Agriculture (FINCA) developed a community garden on the Fremantle City Council's 
800 square metre King William Park on Marine Terrace in South Fremantle, Western Australia and is using 
the greywater from two adjacent houses to irrigate it.  This is part of a water-sensitive, permaculture design 
approach which also involves harvesting rainwater from the two houses' roofs, heavy mulching and 
appropriate, low water use species selection for growing food in a perennial polyculture.  Design and sizing 
of the system was generally in accordance with Standards Australia (1994) to gain regulatory authority 
approvals.  AS 1547 - 1994 prescribes greywater design criteria of 240 l/bedroom.day and with 5 bedrooms 
in total for the two houses the system is designed to handle 1,200 l/day.  In 1985 a Metropolitan Water 
Authority study showed the average greywater output for a Perth household to be 288 l/day.  A preliminary 
flow measurement at King William Park indicated total flow into the system was 360 l/day (180 
l/house.day), however, this will need to be substantiated over a longer period. 
 
Laundry and bathroom effluent from the two houses enters a collection tank in the park by gravity.  The 
Health Department of Western Australia required the inclusion of this sullage tank prior to distribution.  This 
was to prevent build-up of suspended solids or biological growths in the distribution system.  However, after 
12 months tank pump-out revealed there was only some 20 mm of sludge in the bottom.  The large diameter 
of the irrigation piping (90 mm) and oulet holes (25 mm) draining into an aggregate surround may avoid 
build-up anyway.  This is particularly the case with the irrigation close to the surface where there is aerobic, 
biological activity and the presence of earthworms is promoted.  From the tank the effluent can be sent to 
either a duty or duty/standby field by gravity. 
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The duty field is modelled on the 'Ecomax' principle (Bowman, 1996) and its aim is to result in a tertiary 
quality effluent entering groundwater so as to avoid contamination by nutrients or pathogens.  The plastic 
lined trench is filled with a mix of 85% red sand and 15% red mud (with 5% gypsum in the latter to 
neutralise its alkalinity).  The red mud and sand are by-products of bauxite refining to alumina.  P is 
adsorbed into this clay material and N is removed from the system by intermittent drying and wetting 
causing nitirification-denitrification.  Pathogens are filtered and die off.  The duty field comprises two 
laterals of 20 m x 1.2 m and 25 m x 1.2 m wide providing some 70 square metres.  The field is heavily 
vegetated causing significant nutrient uptake and transpiration.  Thick mulch prevents any human or 
vegetative contact with greywater. 
 
The duty/standby field involves discharge of greywater into a heavily mulched and vegetated basin.  It is 
expected that a considerable humus layer will form which will act as an aerobic buffer against nutrients and 
pathogens.  The 40 m of HDPE, 90 mm diameter, perforated, flexible drainage pipe provided an irrigation 
area of 60 square metres. 
 
Investigations in September, 1996 were unable to extract an effluent sample from the red mud filters which 
is not surprising for a system designed for 1,200 l/day (not including transpiration) but receiving only 360 
l/day.  Consequently, samples of the red mud were measured for P and N content.  P (as PO43- ) in greywater 
can range from 0 - 35 mg/l and N (as NO3- and NH4+ ) from 0 - 25 mg/l depending on the source and 
detergents used (Jeppeson, 1996).  Kayaalp et al. (1988) found that for P at these levels red mud was able to 
sorp around 1,000 mg/kg.  Red mud samples from different points in the system indicated P at 100 - 600 
mg/kg.  The system is thus operating at well below saturation point and with heavy vegetation P uptake will 
continue.  Effluent monitoring will be necessary in future to determine N removal. 
 
Ross Mars has had an absorption trench design based on AS 1547 (Standards Australia, 1994) approved for 
his property in the Perth suburb of Hovea.  This design in effect relies on evapotranspiration.  Discharge is 
into parallel pipes in a sand bed on the local clay substrate.  It is assumed that nutrients will be sorped in the 
clay substrate as well as being taken up by the growth of banana, canna lillies, vetiver grass, sugar cane and 
other plants.  The system performance is currently being monitored. 
 
At Geraldton the Water Corporation of Western Australia is monitoring a single household, subsurface 
greywater irrigation system with screening and primary sedimentation (Fimmel, 1995).  A collection pit and 
pump were installed to provide effluent to four distribution tanks each of which subsurface irrigate 
approximately 150 square metres of garden area.  Effluent enters the soil, rather innovatively, through the 
top of 30 inverted plastic funnels in each of the four fields with their 150 mm diameter inlets facing down.  
A new hand-basin was installed above the toilet cistern in the house for reuse of its effluent.  The total cost 
of the retrofit installation was in the order of $10,000.  Results have not been reported yet. 
 
 
2  Sand Filtration 
 
The Envirotech system consists of a receival tank where settling of solids occurs, a second chamber into 
which the effluent flows and when this is full effluent is pumped to the top of a deep bed sand filter.  
Effluent is collected in the bottom and flows back to a third chamber of the tank, from where the treated 
effluent is pumped to the irrigation field.  General practice is to chlorinate in this final chamber, although it 
may not be necessary for subsurface irrigation.  A system based on the Envirotech sand filtration for 
greywater reuse is now designed and awaiting installation at a residence with Health Department approval. 
 
 
3  Wet Composting 
 
The Dowmus vermicomposting toilet system can be upgraded to receive wastewaters - both blackwater and 
greywater - and trials are currently underway (Cameron, 1994).  In Canberra, ACT, for example, about 12 
households have had trial systems installed for monitoring by Australian Capital Territory Electricity and 
Water (ACTEW) (Anon, 1996).  With current population growth and water consumption patterns a new dam 
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will be required and would cost in the order of $1 billion.  ACTEW have chosen to investigate the 
alternative, innovative path of water conservation measures. 
 
The system utilises the Dowmus tanks modified for wet operation.  Blackwater from the toilet enters a wet 
composting Dowmus tank and from there effluent goes to a second tank where greywater is also received.  In 
this tank effluents are aerated around submerged volcanic rock media to achieve secondary standard treated 
effluent.  From there the effluent goes to an irrigation storage tank in which chlorination occurs.  The final 
effluent is mixed with rainwater to achieve further dilution and to improve the quality of water. 
 
A wet composting research project will be established in Perth relevant to local conditions and integrated 
into a permaculture design. 
 
 
4  Constructed Wetlands 
 
Tubemakers Water Treatment have recently completed construction of a combined wastewater treatment 
plant and constructed wetland at Mundaring, Western Australia for the Water Corporation.  Mundaring has 
been served by septic tank systems but is in a water catchment area.  A system was deemed necessary that 
would avoid possible contamination and at the same time allow for safe reuse of the treated wastewater.  The 
hybrid intermittently decanted extended aeration (IDEA) system consists of two aerated tanks in series 
(Turner et al, 1996).  Removal of N occurs by nitirification/denitrification through control of anoxic/aerobic 
conditions in the first demand aeration tank and in the second intermittently aerated tank.  Chemical dosing 
with alum allows precipitation of phosphates.  Ultraviolet sterilisation provides pathogen reduction.  Sludge 
is periodically removed to drying beds. 
 
The free water surface wetland had to be designed within the constraints of the tender specifications and the 
site.  The selection of plant species was based on their local occurrence in the region and proven 
performance in wastewater wetlands.  Emergent macrophyte zones comprised Schoenoplectus validus and 
Baumea rubiginosa and the submergent macrophyte zones comprised Triglochlin procera and Potamogeton 
pectinatus.  The dual planting design fostered aeration in the wetland and optimal nutrient uptake across 
seasonal variations. 
 
The required effluent characteristics (in mg/l) from the wetland are BOD 5, SS 5, total N 10, total P 1 and 
thermotolerant coliforms 15/ 100 ml.  This is a very stringent specification and Tubemakers are confident of 
achieving this from a monitoring program that in future will cover seasonal variations and increasing load.  
Effluent from the wetland will eventually be reused on parks and gardens in Mundaring if the Council funds 
the pipework connection.  Currently, and in future in periods of low demand, effluent is discharged to a 4 
kilometre evapotranspiration trench. 
 
Not far from the Mundaring site in Hovea, permaculture educator Ross Mars is conducting experimentation 
on constructed wetlands for his PhD research with the Institute for Environmental Science.  The focus of the 
research is on the performance of the submergent wetland plant Triglochlin hueglii compared against 
emergent Schoenoplectus validus.  Ross' aim is not only to verify wastewater treatment capability but, in line 
with permaculture principles, to use these 'bush tucker' species in a polyculture arrangement. 
 
 
5  Modified aerobic treatment unit 
 
At the sewered suburb of Palmyra, Western Australia six aged-person, state housing units were chosen to be 
used for greywater reuse trial out of a larger urban residential redevelopment (Bingley, 1996).  The project is 
an initiative funded through the Innovative Water Management component of the Federal Government's 
Better Cities program and is the second best option chosen from the Sustainable Urban Water Systems 
Project (Newman & Mouritz, 1996).  Blackwater goes direct to sewer.  All greywater from the six units goes 
to a single 'Aquarius' aerobic treatment unit.  After treatment the effluent is pumped to storage tanks located 
in the roof of each unit.  The effluent is then gravity fed to toilet cisterns after disinfection, and excess is 
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used for garden irrigation either subsurface into amended soil or through large droplet sprinklers.  The 
system was commissioned in August, 1995 and a monitoring program commenced from startup. 
 
Of all the on-site aerobic treatment systems the Aquarius unit is clever in its engineering design and claims 
to remove nutrients to below 1 mg/l.  Aquarius has five chambers: (1) primary sedimentation; (2) anoxic 
chamber for denitrification and chemical phosphorus removal; (3) aerobic biological oxidation including 
nitrification in trickling biofilter and denitrification in submerged filter; (4) secondary clarifier and sludge 
recycle to the anoxic chamber; (5) chlorination and storage for irrigation (Mathew & Ho, 1993).  As the unit 
was treating greywater only the first chamber was eliminated in this application so that biomass could be 
maximised in the subsequent treatment process. 
 
At Hamersley Street, Cottesloe, Western Australia, also a sewered suburb, a Biomax greywater reuse system 
was approved by the Water Corporation and Health Department and commissioned by Durrant & Waite Pty 
Ltd in May 1996.  Effluent is irrigated to the front and back yards via 'Dripmaster' subsurface tubing.  
Monitoring is currently underway to evaluate the performance with the reduced biomass as a result of 





Some general principles can be deduced from current practice and research for both rural and urban 
situations.  Greywater reuse is supported by a large proportion of the community and it is estimated that 
around 20% of people in Perth engage in the practice without permission. 
 
Greywater needs treatment to bring it to the quality of secondary effluent to enable a variety of reuse 
possibilities.  This can be done on-site with the current technologies.  Reuse by subsurface irrigation at 300 
mm deep can be successfully practiced with primary greywater effluent but after a sullage tank. 
 
For the urban village, medium density development or group housing a greywater reuse system utilising 
secondary treatment and disinfection maintained by a supplier may be most appropriate.  For on-site reuse at 
individual houses in the low-density setting a primary greywater reuse system with direct discharge into a 
large diameter subsurface irrigation system at 300 mm below the surface is most appropriate.  Filters, pumps 
and treatment units should be avoided as experience shows that these may not be adequately maintained by 
the owner/occupier.  Where maintenance support is available and the owner is prepared to support this cost 
aerobic treatment units are most appropriate. 
 
If nutrient removal is necessary a treatment system such as Aquarius or Ecomax with sufficient vegetation to 
utlise the nutrient is ideal. 
 
Greywater reuse technology may not be viable now in purely economic terms.  Its introduction needs to be 
seen in terms of its contribution to sustainable development and resource conservation.  Greywater reuse is 
possible without compromising public health.  It should be seen as a step forward in environmental quality 





The commencement of research into the above 5 methods of greywater reuse will aim to achieve regulatory 
approval for on-site systems.  Special effort should be directed to gather data on the long term effects of 
greywater on plants and soils and their nutrient uptake capacity.  The regulatory authorities should approve 
systems which could be constructed with monitoring and inspection by local authorities.  A standard code of 
practice on greywater reuse should be adopted.  At present greywater generally refers to all wastewater 
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